Ascorbate-induced oxidation of glyceraldehyde-3-phosphate dehydrogenase.
Oxidation of the essential cysteins of glyceraldehyde-3-phosphate dehydrogenase into the sulfenic acid derivatives was observed in the presence of ascorbate, resulting in a decrease in the dehydrogenase activity and the appearance of the acylphosphatase activity. The oxidation was promoted by EDTA, NAD(+), and phosphate, and blocked in the presence of deferoxamine. The ascorbate-induced oxidation was suppressed in the presence of catalase, suggesting the accumulation of hydrogen peroxide in the conditions employed. The data indicate the metal-mediated mechanism of the oxidation due to the presence of metal traces in the reaction medium. Physiological importance of the mildly oxidized GAPDH is discussed in terms of its ability to uncouple glycolysis and to decrease the ATP level in the cell.